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Calculation of limit of detection (LOD) and limit of quantification (LOQ)

The standard curve of linear detecting range was given as:

Y=A+ B xLog(X) (1)
where A and B are intercept and slope of regression equation obtained through the plot of the
logarithmic SERS intensity (Y) — logarithmic concentration (X).

The LOD is calculated using the following equation [1]:

[ prank + 3SD)/Y pigny — A1/B

LOD =10
The LOQ is calculated as
L0Q = 10[(Yblank + 10SD)/Y g, = A1/B

where Yy and SD are the SERS signal and the standard deviation of blank sample, respectively.

SD is calculated via the well-known formula:

1 ¥ )
SD = n-1 X Z(xi - xaverage)
i

(4)
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where x; if the sample of the series of measurements, Xayerage 18 the average value of SERS

signal obtained from the blank sample repeated n times.
Calculation of relative standard deviation (RSD)

The RSD value of repeatability and reproducibility is calculated via the well-known formula:

SD x 100
RSD = *average (%)
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where SD is the standard deviation that calculates using equation 4 and X,yerage 1 the average value

of SERS signal obtained from each measurement.
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Figure S1. (a) Absorption spectra of urea at different concentrations and linear plot; (b) Absorption
spectra of the mixture containing 10 pL of urea (5 mM) added into 2.0 mL of ZIP-8/Ag solution

(50 ppm) over an incubation of 70 min.
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Figure S2. (a) Absorption spectra of MB at different concentrations and linear plot; (b) Absorption
spectra of the mixture containing 10 pL. of MB (5 mM) added into 2.0 mL of ZIP-8/Ag solution

(50 ppm) over an incubation of 40 min.
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Figure S3. (a) Absorption spectra of CR at different concentrations and linear plot; (b) Absorption
spectra of the mixture containing 10 uL of CR (5 mM) added into 2.0 mL of ZIP-8/Ag solution

(50 ppm) over an incubation of 60 min.
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Figure S4: SERS spectra of 4-NP (10> M — 10 M) on Ag and ZIF-8/Ag
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Figure S5: SERS spectra of CAP (103 M — 10 M) on Ag and ZIF-8/Ag
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Figure S6. SERS spectra of solutions containing 4-NP and CR at 10# M, 105 M, and 10° M

on ZIF-8/Ag
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Figure S7. SERS spectra of solutions containing Urea and 4-NP at (a) 10~ M, (b) 10-5> M,

and (c) 10 M on ZIF-8/Ag
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Figure S8. SERS intensities of Urea and Urea + 4-NP (a) 10 M, (b) 105 M, and (c) 10-°* M

at characteristic peaks on ZIF-8/Ag

Table S1. Raman assignments of ZIP-8 [2]

Frequency (cm-1) Band assignment

685 T imidazolium ring

836 Imidazolium ring puchering, & Hout of planc)
953 8 C-Hout of plane) (C2-H)

1022 8 C-Hyout of planc)

1146 vC-N

1180 v C-N, N-H wag

1348 o CH;

1460 o C-H
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1500

v C-N, N-H wag

1510

N C-H (imidazolium ring)

2924

N C-H (imidazolium ring)

Table S2. Practicability of ZIP-8/Ag based SERS sensor urea detection in milk samples

Spiked concentration (M) Detected concentration Recovery rates (%)
M)
103 1.15 % 10 115
106 1.03 x 10¢ 103
10”7 9.1 x 10¢ 91
108 8.7 x 106 87

Table S3. Raman bands of solid 4-nitrophenol [3].

Raman (cm)

Assignment

1586 Ring stretch

1520 NO, antisymm. stretch
1500 C-H ip bend

1338 Ring stretch

1284 C-H ip bend

1172 C-H ip bend
1070 CCC bend
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870

NO, bend

636

CCC bend
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